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@ Remote printing using fax. 



Disclosed is a system havti^ a Multi-Funo- 
tk>nal Peripheral Device (204) with a FAX trans- 
mitting fadity (232) attached to a local 
computer (202), and a oompatit>le FAX receiving 
fadlity (234). with an attached printer (212), 
accessible renrwtely from the computer. The 
local computer (202) sends a command to the 
local FAX transmitting fticility (232) causing it to 
connect to the renmte FAX receiving facOity 
(234). The computer then sends data to the local 
FAX facility (232), which sends the data to the 
remote FAX facflity (234) where it is printed on 
the printer (212). Both FAX facilities (232. 234) 
use a FAX transmission protocol, CCITT Group 
3, however, they use the Non-Standard Facfli^ 
(NSF) within CCtTT Group 3 to transfer the file 
without converting it into a graphical image 
format 
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This invention relates to computer systenr^ and 
more particularly to printing on such systenns. Even 
myre particulariy, the Invention relates to printing data 
on a remote printer using facsimile data transmission. 

In small or personal computer systenr>s, modems 
or other data transmission capability is increasingly 
being built Into or attached to the computer system. 
These systems sometimes have the ability to transfer 
files from one computer system to another, through a 
software program running in the computer system. 
Although these systems can transfer a file to a renrK)te 
computer system, and the remote computer system 
can print the file transferred, this type of operation 
requires considerable expertise and intervention by 
the user of the system. For example, in order to print 
a file created by word processing software on a 
remote computer, the user of the word processing 
software must first fbnmat the file, using the word pro- 
cessing software, into a file that is compatible with a 
printer and then place the file on a disk. The user then 
unloads the word processing software, loads ttie file 
transfer software, telephones the remote computer 
system, and uses the file transfer software to transfer 
the printer compatible fie to ttie remote computer sys- 
tem. The user must then telephoneanother useratthe 
remote computer system and ask this second user to 
print the fQe that was transferred. 

Some computer systems have facsimile trans- 
mission facilities, called FAX boards, built into them. 
These FAX boards can send a file from the computer 
system to a remote FAX machine, or another FAX 
board, where the file is printed. Significantty, however, 
these systems first convert the file being transmitted 
from the standard computer file format, such as 
ASCII, into a graphical in^age format and transmit the 
graphical image to the remote FAX system. Since 
graphical images are much larger than standard files, 
this method requires significantiy more time to print a 
file remotely then would be required if the file were left 
in the standard format. Also, if the remote receiving 
FAX system Is a FAX board in a computer, ttie file may 
be stored on the remote system, and a user of the 
remote system will still have to intervene to print the 
file before it is avaOable. 

There is a need in the art ttien for a system to print 
remotely without requiring user intervention. There is 
further need for such a system that uses facsimile 
transmission capability avaflable on the local and 
remote computer systems. A still further need is for 
such a system that transmits the data In a standard 
computer file format such as ASCII, rather than corv 
verting the data into a graphical image format. The 
present Invention meets these needs. 

It is an aspect of the present invention to allow 
remote printing of a file. 

It is another aspect of the invention to provide 
such remote printing without requiring user intervene 
tion. 



Another aspect of the Invention is to provide 
renrwte printing while sharing the renDOte printer with 
a rennote computer systenx 

A further aspect is to provide such remote printing 
5 using facsimile transmission facilities attached to the 
computer. 

A further aspect of the Invention is to provide 
remote printing using the Non-Standard Facility (NSF) 
of the CCITT Group 3 FAX transmission protocol. 

10 A further aspect is to provide remote printing 
using CCITT Group 3 FAX without converting the file 
to a graphical image fonmat 

A still further aspect is to provide remote printing 
capability having print quality superior to standard 

15 FAX printers. 

The above and other objects of the. invention are 
accomplished in a system having a FAX transmitting 
fedlity attached to a computer, and a compatible FAX 
receiving facility, with an attached printer, accessible 

20 remotely firom the computer. The computer sends a 
command to the local FAX transmitting facility caus- 
ing it to connect to the remote FAX receiving facility. 
The computer then sends the fHe to the local FAX fa- 
cility, which sends the file to ttie remote FAX fectlify 

25 where it is printed on the printer. 

Both FAX facOities use a FAX transmission pro- 
tocol, CCITT Group 3, however, they use the Non- 
Standard Fadlity (NSF) within CCITT Group 3 to 
transfer the file without converting it into a graphical 

30 image format Therefore, using the NSF, the file 
remains in the standard file format of the computer, 
which saves considerable transfer time. For example, 
a typical page of data in graphics format may take 30 
to 45 seconds to transmtt, whereas that same page, 

35 In standard computer file format would take only 2 to 
3 seconds to transmit. 

The FAX facility in the preferred embodiment is a 
multifunctional peripheral device which has the abili^ 
to share the printer with the host computer system, 

40 along with FAX transmitting and receiving capability. 
When ttie host computer wishes to print remotely, it 
prefaces the print file with a setup command string 
giving the remote print command and the remote tele- 
phone number. The local multhfunctional peripheral 

45 device calls the rennote multi-functional peripheral 
device and transfers the file In the host computer file 
fonmat The remote multi-functional peripheral device 
receives the file and prints it on the remote printer. 
The above and other objects, features, and 

50 advantages of the invention will be better understood 
by reading the following more particular description of 
the invention, presented in conjunctk>n with the fol- 
lowing drawings, wherein: 

Fig. 1 shows a block diagram of the concepts of 

55 the system of the present invention; 

Fig. 2 shows a block diagram of the system of the 
present invention being used to print data on a 
remote printer by using a FAX section of a Multi- 
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Function Peripheral Device; 

Fig. 3 siiows a block diagram of the host corrv 

puter system of Fig. 2; 

Fig. 4 shows a tHock diagram of the Multi-Funo- 
tional Peripheral Device of Fig. 2, which includes 5 
the present invention; 

Fig. 5 shows a flowchart of the top level of the 
software of the present invention; and 
Fig. 6 shows a flowchart of the host 
data/command processing software of the pre- io 
sent invention. 

Fig. 1 shows a block diagram depicting the con- 
cept of the present invention and its environment Ref- 
erring now to Fig. 1. a host system 102 is connected 
over a Inis 1 10 to a FAX facility 104. The FAX fedlity f5 
1 04 is connected via a telephone line 1 12 to a remote 
FAX facility 106 which is connected via bus 114 to a 
printer 1 08. The host system 1 02 sends data over the 
bus 110 to the local FAX facBity 104. This data con- 
tains a command that causes the FAX facility 104 to 20 
connect, via the telephone line 1 1 2» to the renrK>te FAX 
facBity 106. After the connectk>n has been made, any 
data sent by the host system 102 is transferred over 
the telephone line 1 12 to the remote FAX fecility 106, 
which then sends the data to the printer 108 where the 25 
data is printed. Each time data is received by the local 
FAX facility 1 04, it sets a timer. If the tinner expires, the 
local FAX fectlity 104 assumes that the host system 
102 has completed printing and disconnects from the 
remote FAX facility 1 06. 30 

Fig. 2 shows a block diagram wherein the present 
invention uses a pair of Multi-Functional Peripheral 
Devices to print remotely. Referring now to Fig. 2, a 
host system 202 is connected via a bus 214 to a local 
Multi-Functional Peripheral Device 204 which con- 35 
tains a switch 230 and a FAX section 232. A rsnrK)te 
Multi-Functional Peripheral Device 210 is connected 
via wires 220 to a telephone system 208. The tele- 
phone system 208 is connected via wires 218 to the 
FAX section 232 of the local Multi-Functional 40 
Peripheral Devk:e 204. The switch 230 is also con- 
nected via a bus 216 to a local printer 206. The switch 
232 allows the host system 202 to share the printer 
206 with the FAX section 232. A remote FAX section 
234, within the remote Multi-Functional Peripheral 45 
Device 210 performs the same function as the local 
FAX section 232. The FAX section 232 calls ttie FAX 
section 234 when the host system 202 sends a remote 
print command over the bus 214. When the remote 
FAX section 234 receives a call firom the local FAX so 
section 232, it connects to the renu>te printer 212 and 
reconfigures the printer 212 to allow it to receive data 
from the host 202. When the host system 202 sends 
printer data to ttie Multt-Functional Peripheral Device 
204, the data is routed to tiie FAX section 232 which 55 
sends it to the remote FAX section 234. The remote 
FAX section 234 then sends the data to the printer 212 
where it is printed. 



A switch 228 within the remote Multi-Functional 
Peripheral Device 210 monitors all commands sent 
from a remote host system 224 to the remote printer 
212 in order to keep a copy of the printer state within 
RAM contained in the device 210. Therefore, after the 
remote print is complete, the switch 228 uses its copy 
of the printer 212 state to place the printer 212 back 
into the state expected by the host system 224. In the 
same manner, host 224 can print data on printer 206. 

Fig. 3 shows a block diagram of the host com- 
puter system 202 of Fig. 2, which is typical of host 
computer systems. The only requirement of a host 
system is that it have a parallel or serial interface to a 
printer. Referring now to Fig. 3, the host system 202 
constains a processor 302 which is connected to the 
other components of the system over a system t>us 
304. A keyboard 306 allows a user of the host system 
202 to enter infomnation into the system. A display 308 
allows information to be presented to the user of the 
host system 202. A disk 31 0 is used to store software 
and data for the host system 202 and a peripheral 
interface 324 is used to communicate over a bus 214 
to the Multi-Functionai Peripheral Devtee 204 contain- 
ing the switch of the present Invention. The peripheral 
interface 324 may be a serial interfece such as 
RS/232, or a parallel interlace such as the Centronics 
parallel printer interface. 

A memory 312 contains user software 314 and an 
operating system 316. Printer Command Language 
(PCL) driver software 318 is used by the user software 
314 to communk»te to the printer 206 through the 
switch 230 of the present invention. A Scanner Conv 
mand Language (SOL) driver module 320 is used to 
communicate to a scanner device within the Multi- 
Functional Peripheral Device 204. A FAX Command 
Language (FCL) driver module 322 is used by the 
user software 314 to control all FAX functions wittiin 
the Multi-Functional Peripheral Device 204. 

Fig. 4 shows a block diagram of the Multi-Func- 
tional Peripheral Devtee 204, whk:h contains the sys- 
tem of tiie present invention. Refening now to Fig. 4, 
the Multi-Functional Peripheral Devkse 204 contains a 
processor 402 which communicates to other ele- 
ments of the system over a system bus 404. A host 
system interfece 406 is used to communicate with the 
host system 202 over the bus 214. FAX electronics 
408 are used to conrvnunicate to the remote FAX sec- 
tion 234 (Fig. 2) via the telephone system 208 (Fig. 2) 
over the bus 218. A printer interface 410 is used to 
send data to the printer 206 over the bus 21 6. Scanner 
system electronk» 412 are used with a data scanning 
device which may also be part of the Multi-Functional 
Peripheral Device 204. A memory 414 contains a 
command interpreter 4 1 6 which routes PCL, FCL, and 
SCL commands between the PCL (318), FCL (322), 
and SCL (320) drivers in Fig. 3 and the PCL (422), 
FCL (420). and SCL (424) modules of Fig. 4. The PCL, 
FCL, and SCL modules wittiin ttie Multi-Functional 
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Peripheral Device 204 control the printer interface 
410, the FAX electronics 408 and the scanner system 
electronics 412, respectively. The command interpre- 
ter 416 wilt be described below with respect to Figs. 
5 and 6. An FCL module 420 is used to process oonrv- 5 
nrmnds sent by the FCL driver module 322 (Fig. 3) in 
order to perform FAX related functions, including 
receiving and printing remote data and FAX mes- 
sages on the shared printer 206. The FCL nrtodule 420 
sends commands and status to the command inter- io 
preter 416 which processes those commands and 
sends them to the host system 202. The FCL module 
420, when receiving remote print data or a FAX, also 
sends data directly to a PCL module 422. The PCL 
nrKXlule 422 receives commands and data from the i5 
command interpreter and the FCL module 420, and 
passes those oomnruinds through the printer interface 
410 to the printer 206 (Fig. 2). An SCL module 424 
receives scanner command language comn^nds 
from the SCL driver module 320 (Fig. 3) and passes 20 
those commands to scanner system software 426 
which interfaces to the scanner system electronics 
412. 

Figs. 5 and 6 show flowcharts of the software of 
the command interpreter 416 of Fig. 4. This software 2S 
is used to perform the remote printing and switch func- 
tions of the present invention, in conjunction with 
hardware described by the block diagram of Fig. 4. 
Referring now to Figs. 5 and 6, this flowchart is 
entered when an interrupt occurs. The interrupt indi- 30 
cates that a command or data has arrived from either 
the host system or the FAX section of the Multi-Funo- 
tlonal Peripheral Device. After entry, block 502 deter- 
mines whether a timeout has ocurred. A timeout will 
occur when the host system has completed using the 35 
printer. If a timeout has occurred, block 502 transfers 
to block 504 which determines if the FAX is waiting to 
print If the FAX is waiting to print block 504 transfers 
control to block 520 to start the FAX print otherwise, 
block 504 transfers to block 506. Block 506 deter- 40 
mines whether data or conrunands have been 
received from the host over the host interface 406. If 
data or a command has been received from the host 
block 506 transfers to block 508 which calls Fig. 6 to 
process the data or command from the host t>efora 45 
returning from the interrupt 

If a comnr^nd or data has not been received from 
the host bk>ck 506 transfers to block 51 0 which deter- 
mines whether a print request has been received from 
the FAX section of the Multi-Functional Peripheral 50 
Devtee. If a FAX print request has not been received, 
then a command or data has been received from the 
FAX section, so block 510 transfers to block 512 to 
send the comnnand or data to the FCL module for pro- 
cessing. If a FAX print request has been received from ss 
the FAX section, block 510 transfers to block 514 
which determines if time has expired on the timer. If 
time has not expired, the host is stfli printing, so block 



514 transfers to block 516 which signals the FAX elec- 
tronics 408 to buffer the incoming FAX data. Then 
block 518 sets the FAX flag to indicate that the FAX 
is waiting to print 

If the timer has expired, block 514 transfers to 
block 520 which reserves the printer for the FAX, and 
block 522 sets a busy s^nal in interf^ 214 to indi- 
cate to the host that the printer is busy. Block 524 
sends commands to the printer to set the printer state 
to allow a FAX print and t)lock 526 sends the first FAX 
data to the printer. Block 528 detemfiines if all FAX 
data has been sent and if not block 528 transfers 
back to block 526 to send more data. After all FAX 
data has been sent block 528 transfers to bk>ck 530 
which sends commands to the printer to restore the 
printer state, and then block 532 removes the busy 
signal from interface 214 before returning from the 
interrupt 

Fig. 6 shows a flowchart of the host data com- 
mand processing module called by block 508 (Fig. 5). 
Referring now to Fig. 6, after entry, block 602 deter- 
mines whether printer command language com- 
mands or data were received. If not block 602 
transfers to block 604 which determines whether FAX 
command language commands or data were 
received. If FAX command language comnnands or 
data were received from the host, block 604 transfers 
to block 608 which sends the command or data to the 
FCL module for processing. 

If FCL command/data information was not 
received, the system assumes that the command/da- 
ta is for the SCL module, and control goes to bk>ck 61 0 
to send ttie command or data to the SCL module for 
processing. 

If PCL commands or data were received, t>lock 
602 transfers to block 606 which detenmines whether 
the renx>te print flag is set If the remote print flag is 
set block 606 transfers to block 620 which fonmats the 
data for transmission to the remote FAX unit and 
bk>ck 622 sends the date to the FCL nnodule for trans- 
mission to the remote FAX unit where it wOl be printed. 
Control then returns to Fig. 5. 

If the rentote print flag is not set control goes to 
block 612 which examines the PCL command/date to 
determine if a remote print command has t>een 
received. Table 1 shows an example of a remote print 
command, which is an escape sequence sent before 
the date is sent In Table 1, 9999999999 rspresente 
the telephone number of the remote printer. If a 
remote print command has been received, block 612 
transfers to block 624 which sete the remote print flag, 
and block 626 uses the telephone number in the 
remote print command to dial the remote FAX and 
esteblish communicatton for the remote print After 
establishing communication with the remote FAX, 
btock 626 then returns to Fig. 5 to wait for date to be 
sent 

If the command or date received from the host 
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was not a remote print comnnand, it is assumed that 
the command or data is to be sent to the local printer, 
so block 612 transfer to block 614 which saves any 
change In the printer state in a buffer. Block 616 then 
sends the commands or data to the PCL module for 
processing, and block 61 8 sets a timer Indicating that 
the host is using the printer. This timer is always set 
to a new value when new commands or data are 
received for the printer. Therefbre, after the host has 
completed using the printer, the timer will time for a full 
five to ten seconds before the FAX will be allowed to 
use the printer. This provktes sufTtcient time for the 
host to re-address the printer if more printing is to be 
done. 

After setting the timervalue, or after sending com- 
mands or data to the FCL or SCL nwdutes. Fig. 6 
returns to Fig. 5. 

Facsimile communication using CCITT Group 3 
protocol consists of frve separate and consecutive 
phases, as described in CCITT Terminal Equipment 
and Protocols for Telematic Services. Volume VII - 
Fascide VII.3, Recomnoendatton T.30, iXth Plenary 
Assembly, Melbourne. 14-25 November 1988, 
published in Geneva, 1989: phase A includes call set- 
up, dialing, answering, and estat)lishing a connectton; 
phase B includes pre-message procedure for identify- 
ing and selecting features such as fine mode, non- 
standard features (NSF), etc.; phase C includes data 
transmission; phase D includes post-message pro- 
cedures including end-of-page, page confinnation. 
and nmjiti-document messages; and phase E includes 
call release (hang up). In the present invention, 
phases A and B will follow the nomial FAX protocol. 
The NSF command exchange is phase B will estab- 
lish the use of ttre NSF for remote printing. A code in 
the NSF f»ld will indicate that the receiver is capat>ie 
of remote printing, and the sender will send a CCITT 
NSS convnand indicating that remote printing wfll be 
per funned. 

Phase C wBl then send the data in the computer 
standard fbnmat, typically ASCII, and the receiver will 
print the data on its attached printer thus provkJing 
faster transmission and higher print quality. This data 
will comprise: 

1) The number of packets to be sent 

2) Number of bytes per packet 

3) Packet one, followed by a 2-byte checksum 

4) Packet two, fdtowed by a 2-byte checksum 



n) Last packet, followed by a 2-byte checksum. 

Phase D is entered automatically when the proper 
number of packets have been sent and received. 
Phase D will be perfonned the same as for other nor- 
ma) FAX transmissk)ns, and phase E will hang up in 
the same manner as other FAX transmissk>ns. 

The state information for a printer includes print 
resdutton, such as 300 dots per inch; page orien- 
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tation, such as portrait or landscape; paper margins; 
selected fonts; and page size. Other parameters may 
also be included in the printer state depending upon 
the type of printer t>eing used. Different state infor- 
matkMi might be needed for otiier peripheral devices. 
For example, a disk would have selected readAwrite 
head and current cylinder as state information. 
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1. A system for printing host computer system data 
on a remote printer comprising: 

a FAX transmitting facility (232) connected 
to the host computer system (202); 

a FAX receiving facility (234) connected to 
the remote printer (212); 

means (208) for connecting said FAX 
transmitting (232) facility to saki FAX receiving fa- 
cflity (234); 

means for directing sakl FAX transmitting 
fedlHy (232) to send data received from the host 
computer system (202) to sakl FAX receiving fa- 
ciity ^34); and 

means (626) for directing said FAX receiv- 
ing facility (234) to send data received from sakj 
FAX transmitting facility (232) to the remote 
printer (212). 

2. The system of daim 1 wherein said FAX transmit- 
ting fadli^ (232) sends the data using a standard 
computer format 

3. the system of daim 1 or 2 wherein sakl means 
for directing said FAX transmitting fadlity (232) 
comprises a remote print command preceding the 
data. 

4. The system of daim 1 , 2 or 3 wherein said means 
for directing said FAX receivingfacility (234) com- 
prises a command sent (626) to saM FAX receiv- 
ing facility (234) by said FAX transmitting fadlhy 
(232). 

5. The system of daim 1 wherein said FAX transmit- 
ting fadlity (232) further comprises means for 
using a CCITT Group 3 FAX protocol to send the 
data from saki FAX transmitting fadlity (232) to 
said FAX receiving fadlify (234). 

6. The system of daim 5 wherein said FAX transmit- 
ting facility (232) sends (620) the data using a 
non-standard format defined in said CCITT Group 
3 FAX protocol. 

7. The system of daim 1 wherein sakl means for 
connecting said FAX transmitting fadlity (232) to 
said FAX receiving facSUffy (234) comprises tde- 
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phone dialing nrteans (408). 

8. A systenf) as claimed in claim 1 for printing conv 
puter system data on a renfK)t6 printer (212) com- 
prising: 5 

a first switch (230) having said FAX trans- 
mitting facility (232) attached to the host oonrv- 
puter system (202); 

a second switch (228) having said FAX 
receiving fadlity (234) attached to the remote io 
printer 212). 

9. The system of daim 8 wherein said second switch 
(228) further comprises means (416, 422) for 
sharing the printer (212) with a second computer is 
system (234). 

10. A method for remotely printing data from a com- 
puter system (202) comprising the steps of: 

(a) connecting the computer system (202) to 20 
a FAX transmitting fadlity (232); 

(b) connecting a remote printer (212) to a FAX 
receiving facDity (234); 

(c) connecting said FAX transmitting fadlity 
(232) to said FAX receiving facility (234); 25 

(d) sending data received from the host (202) 
to said FAX receiving facility (234); and 

(e) sending data received from said host to 
said printer (212). 

30 

11. The method of daim 10 wherein step (d) further 
comprises the step of sending the data using a 
standard computer format 

12. The method of daim 10 or 11 wherein step (c) 3S 
further comprises the step of sending a remote 
print command prior to said connecting. 

13. The method of daim 10 or 11 wherein step (c) 
further comprises the step of sending a conrvnand 40 
(626) to said FAX receiving fadlity (234) to cause 
said FAX receiving fadlity (234) to send received 
data to said printer. 

« 
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